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Table 1 Chemical composition and gas contents of Ti,AINb

pre-alloyed powder and compacts(e/%)

Material Al Nb Mo (0] N H
Powder 104 414 0.90 0.078 0.0060 0.0025
Compacts 10.2  40.8 0.90 0.084 0.0170 0.0010
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Fig.1 Typical morphology of TiAINb pre-alloyed powders
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Fig.2 Cross section EPMA scanning of Ti,AINb pre-alloyed
powder: (a) Al EPMA scanning in diameter 250 um, (b)
Al EPMA scanning in diameter 50 um, (c) Nb EPMA
scanning in diameter 250 pm, and (d) Nb EPMA scanning

in diameter 50 um
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Fig.3 Morphology of the hollow powder in the Ti,AINb pre-alloyed powder (optical micrograph)(a); the relationship of porosity (b), and

oxygen content (c) with particle size range
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Fig.4 Porosity distribution of PM Ti,AINb alloy under different

HIP circles
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Fig.5 PM Ti,AIND rings (a) and X-ray detection of welded PM
Ti>AIND rings (b)



<244 « WA & EMEE TR

46 %

(HAZ)FIBERF X (BM) . 45 & X 3 58 B 2982 mm,
FLR PR B, AR P 3 R 2929100 pm. H
T T AU RN 5 (> 506 kI mh),  HLAE S JE Ak
Btk , B2AHRA A8 B OM 5o M, K tis &
X 3 ZLHB2AHLE B AR M X P38 98 BE 281 mm. i
PEAT L, B K Ti,AIND A 4 3R IR f 7 SO 322 3k A i [X
A5, E6b%s T M R Ti,AINDS 4 31 0 o 1 o 4 2 3L i
TUCRE B o A o TTLUE Y, BERA (A8 I i 0 A XA
PEm X, BEA . G XRIE A XA T 28 1 R 4 )
43100, 325013190 MPa. 4 & X Fl# 5 M X 1) i i
Wi TR X0, RO R A I, RSk R AR
ZALEE RN AR o 56 XN R —B2AHA 4L H kLR~
LK, #GEm X A2 AL B R RSN T IEE X,
XA A5 T i [X 2 0 4 4 Sk b B E e v 1) IX 33

3600
. b
S 3400t Ay F
; I/\ .F u /.\(.
T 3200f S A A
% nm \ ./ - .
S 3000f | -
o
E -
T 2800}
BM | HAZ Fz HAZ BM
2600

3 2 1 o0 1 2 3
Distance/mm
6 B1oK Ti AIND & 3R A 7 R BESR B WA U b R
TioAIND & 53R i O 2 Sk 8 I 2
Fig.6 Macrostructure (a) and microhardness (b) of the PM
TiAINb welded joint

3 &£ i

1) M AR 0ok o b 5 A & 07 T8 S8 KR
FE R IR - 3 8 AR RE (A &M oK .

2) FAGEHRIR LT3 R A R TiAIND & 4 FLFR B
R RSF Ry A e 3R 4% 1030 CHE N IEF IR IR

3) MK Ti,AINb & 4 AR 4F, SRR WA
FL5 Je Je SR B b, AR DRI & X I R L
BEM WS 5

SE M

[1] Li Shaogiang(Z=/b5%). The Preparation and Microstructure

References

Research of Rapidly Solidified Powder Metallurgy Ti-60 Alloy
(PRH B [F M AR ¥ 42 Ti-608K & < A il 48 S A 4L 24 92 [D].
Shenyang: Institute of Metal Research, Chinese Academy of
Sciences, 2010

[2] Wang Yong(F 7k). The Study on Alloying, Hot Deformation
Behaviors and Mechanical Properties of TioAINb Based Alloys
(Ti2AIND F:& & 1A &b . #on T K& 77 % 1% 5 i 57)[D].
Shenyang: Institute of Metal Research, Chinese Academy of
Sciences, 2012

[3] Banerjee D, Gogia A K, Nandi T K et al. Acta Metallurgica
[J], 1988, 36(4): 871

[4] Feng Aihan(7% % %€), Li Bobo(Z#i)), Shen Jun(it %).
Journal of Materials and Metallurgy (%4 ¥} 5 ¥& 4 2% #%)[J],
2011, 10(1): 30

[5]1 Zhang Jianwei( 5k # ffi), Li Shigiong(Z= t B¥), Liang
Xiaobo(FZ ) et al. The Chinese Journal of Nonferrous
Metals (1 [H A &4 )8 % 4K) [J], 2010, 20(S1): 336

[6] Liu Yong( xl Bk), Tang Huiping( i 2 ¥# ). Powder
Metallurgical Titanium Base Structural Material () K 1A 4%k
F£ERIFH K [M]. Changsha: Central South University Press,
2010: 296

[7]1 Wu Jie(% 7%), Xu Lei(f# %) Lu Bin(/5 &) et al. Chinese
Journal of Materials Research(#4 £} iff 50 2% 3% )[J], 2014, 28(5):
387

[8] WuJ, XuL, LuZG etal. Journal of Materials Science &
Technology[J], 2015, 31(12): 1251

[9] Fritz Appel Jonathan, David Heaton Paul, Michael Oehring.
Gamma Titanium Aluminide Alloys Science and Technology
[C]. Germany: Wiley-VCH Verlag & Co. KGaA, 2011

[10] Lu Zhengguan(/ 1E5), Wu Jie(3= 7%), Xu Lei(fk %) et al.
Chinese Journal of Materials Research(#4 ¥} 5% 2 %) [J],
2015, 29(6): 445

[11] Chen Zhiyong(¥ & 5), Wang Qingjiang(E 7 {L), Liu Jian
rong(XI % %) et al. Acta Metallurgica Sinica (4:J& 24R)[J],
2008, 44(3): 263

[12] Cheng Wenxiang(F£ 3 ##). Investigation on Densification
Behavior and Finite Element Modeling of Ti-5Al-2.5Sn ELI
Pre-Alloyed Powders During HIPing (Ti-5AI-2.5Sn ELI il &
by R SR B AT v 5 A R o BT %) [D].
Shenyang: Insitute of Metal Research, Chinese Academy of
Sciences, 2013

[13] Wang Gang(E HKi). An Investigation of the Fabrication And
High Temperature Deformation Behavior of P/M TiAl



1)1 R ORE: AEBIEN K TiAIND A& 14 K i 7 35

- 245 -

Alloys(ky K104 TIAl A Gl 4 K il 28 AT AT 52)[D].
Shenyang: Institute of Metal Research, Chinese Academy of
Sciences, 2011

[14] Xu Lei, Bai Chunguang, Liu Dong et al. Structural
Aluminides for Elevated Temperatures[C]. Warrendale, PA:
TMS, 2008

[15] Xu L, Guo R P, Bai C G et al. Journal of Materials Science
Technology[J], 2014, 30(12): 1289

[16] Cheng Wenxiang(F£3C#£), Xu Lei(fk #%), Lei Jiafeng(F5 %
I&) et al. The Chinese Journal of Nonferrous Metals (9 4
4 @ 2 3R)[J], 2013, 23(2): 362

[17] Lee Y T, Schurmann H, Grundhoff K J et al. Powder

Metallurgy International[J], 1990, 22(1): 11

[18] Wang Shaogang(F-4H4X), Wang Sucheng(TE#5F£), Zhang Lei
(5k #). Acta Metallurgica Sinica(4:J& 2% 4%)[J], 2013, 49(8):
897

[19] Jiang H, Zhang K, Garcia-Pastor F A et al. Materials Science
and Technology[J], 2011, 27(8): 1241

[20] Wu Chongchong((&#3#). Study on Microstructure and Mechanical
Properties of Electron Beam Welding Joint of Ti,AINb
Alloy(Ti2AINbZE & < FL 7 R 4 Sk B A RS D) - P g
fF4)[D]. Shenyang: Institute of Metal Research, Chinese
Academy of Sciences, 2014

Preparation and Electron Beam Welding of HIP Powder Metallurgy
Ti-22Al-24Nb-0.5Mo Alloys

Wau Jie, Xu Lei, Lu Zhengguan, Lu Bin, Cui Yuyou , Yang Rui
(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: A Ti-22Al-24Nb-0.5Mo (at%) pre-alloyed powder was produced by gas atomization, and then fully dense powder metallurgy
(PM) Ti,AINb alloy was fabricated by a hot isostatic pressing (HIPing) route. powder size distribution obviously affects the porosity
distribution of PM Ti,AINDb alloys. The weld porosity and inclusion are not found in the as-HIPed+HT Ti,AINDb rings to be electron beam
welded according to the X-ray radiographic inspection. The microstructure of as-HIPed+HT Ti,AINb compacts was characterized by
optical microscopy (OM), scanning electron microscopy (SEM), and X-ray diffraction (XRD). From the fusion zone to the parent material,
the microstructures change from the single phase (B2) to duplex (a,+B2+0 phase). The microhardness of fusion zone and heat affected
zone is higher than that of parent material.
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